Direct physical interactions between HNF-4 and Sp1 mediate synergistic transactivation of the apolipoprotein CIII promoter.
We have investigated the mechanism of functional cooperativity between specificity protein 1 (Sp1) and hepatocyte nuclear factor-4 (HNF-4) on the human apolipoprotein CIII (apoCIII) promoter. Cotransfections in Drosophila SL2 cells that lack endogenous Sp1 or Sp1-related activities showed that HNF-4 and Sp1 synergistically transactivate the -890/+24 apoCIII promoter up to 150-fold. Synergistic transactivation required the HNF-4 binding site of the apoCIII enhancer. Deletion of part of the Ser/Thr-rich and Gln-rich domain or the C-terminal domain of Sp1 decreased, and deletion of residues 501-610 of Sp1 increased, the functional cooperativity between Sp1 and HNF-4. Physical interactions between the two factors were demonstrated by glutathione S-transferase pull-down and co-immunoprecipitation assays. The amino terminal domain of both factors and the carboxy terminal domain of Sp1 contribute to these interactions. Antagonism between HNF-4 and Sp1 was demonstrated on homopolymeric promoters containing multiple binding sites for either factor, suggesting that the synergism between the two factors occurs only when both factors are bound simultaneously to the DNA. The observed physical interactions between Sp1 and HNF-4 in the context of the apoCIII promoter may explain in part their in vitro and in vivo synergism in the transcriptional activation of the apolipoprotein A-I/apoCIII/apolipoprotein A-IV gene cluster.